We review historic occurrences in Mexico of one of the least known Xenarthra of Mesoamerica -the northern naked-tailed armadillo (Cabassous centralis Miller, 1899). We document 6 new records in the Lacandona rainforest, southern Mexico, and through interviews with local people, we assess potential threats for this species in the region. In addition to being locally rare, our results show that hunting and death by road-kill may be major threats to this species in the region.
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Cabassous centralis (Miller, 1899) represents one of the least known Xenarthra of Mesoamerica. It is currently classified as Data Deficient by the IUCN due to the limited knowledge on the current status of wild populations, and a lack of available data on the threats that could affect this species (Lara-Ruiz et al., 2008;  Superina and Abba, 2009 ).
It is under this scenario that information about new records and an assessment of potential threats become highly valuable for their conservation. Here, we review historic occurrences of this species in Mexico, and document 6 new records of C. centralis in the Lacandona rainforest, southern Mexico. We also assess potential threats and provide additional information on human knowledge about this species in the region using interviews with local people.
The northernmost distribution of C. centralis occurs in the eastern region of Chiapas, Mexico, and it is found throughout Central America, to northern Colombia and northwestern Venezuela (Fig. 1 ). It occurs from sea level to around 3 000 m a.s.l. (McCarthy, 1982; Wetzel, 1985; Cuarón et al., 1989; Genoways and Timm, 2003; Díaz-N and Sánchez-Giraldo, 2008) .
In Belize and Nicaragua C. centralis has been reported to inhabit open savannah dominated by grasses. In Costa Rica it is a rare species everywhere in the country, although it has been observed more frequently in lowland forest than in cloud forest above 1 500 m a.s.l. (Genoways and Timm, 2003) . In Chiapas, Mexico, it has been found in areas associated with tropical evergreen forest, grasslands, and transformed areas of secondary forest located below 500 m a.s.l. (Cuarón, 2005) .
The northern naked-tailed armadillo is nocturnal, solitary, and fossorial, spending most of its time underground in large excavated tunnels (Carrillo et al., 2002) . Its diet consists of termites, ants, and other invertebrates (Carrillo et al., 2002; Cuarón, 2005) .
To identify all the specimens of Cabassous centralis that have been reported in the scientific literature and/ or collected and deposited in scientific collections, we used internet databases (SCOPUS, JSTOR, ISI Web of Science, Google scholar, Google) to locate relevant published works. Scientific collections that were reviewed online include: 1) the The only 3 specimens of C. centralis recorded from Mexico were found in the Lacandona rainforest, in Chiapas, in the area of influence of the Montes Azules Biosphere Reserve (MABR) (Fig. 1 ). This reserve encompasses one of the largest areas of tropical rain forest in Mesoamerica (> 3 000 km 2 ; Gómez-Pompa and Dirzo, 1995), but human colonization of this region began about 30-40 years ago, and cattle ranching resulted in rapid deforestation and forest fragmentation. The first record was in October 1986. Cuarón et al. (1989) described that in 1986 they received a confiscated live C. centralis from the town San Javier, 7.5 km northwest of the Bonampak archaeological site (16°46'18.84" N; 91°05'39.119" W; 400 m a.s.l. Fig. 1 ).
The predominant vegetation near San Javier is tropical evergreen forest (Rzedowski, 1978) . In 1989, 2 additional specimens were collected by Ignacio March outside of the MABR (16°48'20.879" N; 91°07'49.079" W and 16°45'38.159" N; 91°07'49.079" W; Fig. 1 ). These 3 specimens were deposited in the Colección Nacional de Mamíferos belonging to the Instituto de Biología of the Universidad Nacional Autónoma de México (IBUNAM-CNMA-IB23898;
IBUNAM-CNMA-IB26620 and IBUNAM-CNMA-IB26621, respectively). After these records, there have been no additional reports of this species for this region, nor for Mexico.
As part of a long-term research project on the conservation of vertebrates (bats, primates, terrestrial mammals, and reptiles) in MABR, we recorded 6 additional specimens of C. centralis in neighboring areas of this reserve between 2007 and 2011 ( Fig. 1 ). In contrast to the 3 previous records, which were all made outside the northern part of MABR, our new sightings were made in the area of influence of MABR belonging to the Municipality of Marqués de Comillas and Ocosingo, Chiapas, Mexico. Deforestation in this region has resulted in the fragmentation of the forest, but several forest fragments (< 1 to > 1 000 ha) still remain in the region.
The first new record was collected on February 15 th , 2007. A road-kill adult specimen of C. centralis was found on a dirt road 500 m from the town of Loma Bonita, Municipality of Ocosingo (16°05'39.56" N; 91°00'00.45" W; Fig. 1 ). Because the specimen was in an advanced stage of decomposition, it was immediately buried and excavated 2 months later to recover the skeleton and teeth. It was deposited in the Colección del Museo de Zoología "Alfonso L. Herrera", Facultad de Ciencias, Universidad Nacional Autónoma de México (10095-MZFC). The area near the road-kill consisted of secondary growth vegetation and grasslands. Although located no more than 180 m from MABR, this area is separated from MABR by the Lacantún River (> 100 m wide). The nearest forest fragment (ca.10 ha) is 650 m away.
The second new record was a footprint of C. centralis found in a sandy riverbank on May 13 th , 2007. The footprint of C. centralis is easily identifiable, as its shape and size is markedly different from the footprint of the nine-banded armadillo (Aranda, 2000) . A plaster mold of the footprint was prepared and deposited in the Laboratorio de Ecología de Paisajes Fragmentados belonging to the Centro de Investigaciones en Ecosistemas, Universidad Nacional Autónoma de México. At the observation site (16°14'49.16" N; 90°50'10.17" W; Fig. 1 ), the stream was surrounded by a strip of second-growth vegetation connecting a large (> 2 000 ha) forest fragment in the Ejido Reforma Agraria to the MABR.
The third new specimen was found in a 1-ha forest fragment (16°05'48.840" N; 91°00'32.759" W; Figs. 1 and 2a-c) on May 18 th , 2007 at 23:10 h. The animal was feeding in a termite mound 20 cm above the ground. The individual was foraging with its head inserted into a deep hole (15 cm). The specimen was not sacrificed, but documented with photographs as evidence of the observation (Fig. 2b-c) .
The fourth new specimen was another road-kill found on October 15 th , 2009 at kilometer 294 (16°05'01.82" N; 90°56'27.63" W; Figs. 1, 2a, 2d ) of the carretera transfronteriza (border highway). The individual was in an advanced state of decomposition and for logistical reasons it could not be buried and retrieved at a later date, so it was not collected. Nevertheless, we documented the specimen with photographs (Fig. 2d) . The area where the specimen was found was surrounded by agricultural fields and grasslands, and located approximately 3 000 m from MABR and 200 m from the nearest forest fragment (ca.15 ha).
The fifth new record was also a road-kill specimen found on July 24 th , 2010 at kilometer 283 (16°04'58.6" N; 90°48'31.5" W) of the carretera transfronteriza (border highway). The individual was a juvenile and it was being devoured by vultures (Coragyps atratus). It was deposited in the Colección Nacional de Mamíferos, Instituto de Biología, Universidad Nacional Autónoma de México (registration number in process). The area where the specimen was found was surrounded by agricultural fields and grasslands, approximately 700 m from the town of Santa Rita, and 500 m from the nearest forest fragment (15 ha).
The sixth new record was a footprint of C. centralis found in a sandy riverbank on May 18th, 2011 in a 40-ha forest fragment (16°05'07.59" N; 90°58'13.01" W). The footprint was found fresh in the morning (11:00 h). It was easily identified using the figures of Aranda (2000), but we did not prepare a plaster mold of the footprint for logistical reasons. This fragment is mainly surrounded Figure 1. Historical (1-3) and new records of Cabassous centralis (4-9) in the Lacandona rainforest, Mexico. by pasture lands and secondary forests. The nearest town is Loma Bonita (ca. 4 420 m away). The area is located approximately 800 m from the Lacantun River (northern face) and 560 m from the Chajulillo river (eastern face).
To determine the extent to which local people in the region are familiar with this species and to document their knowledge about its ecology, in November 2009 we conducted interviews with 20 residents in communities near the observation sites. In Loma Bonita we did 9 interviews and in Boca de Chajul we did 11 interviews. We restricted our surveys to adult men over 40 years old (range 40 to 103 years) and all with more than 25 years of residency in the region. This group of people represents those who spend the most time working in the field and frequently have more knowledge about native wildlife (Moller et al. 2004) .
During the interviews, participants were first shown a photograph of the nine-banded armadillo (Dasypus novemcinctus), which is common in the region (Rafael Lombera pers. observ.) and then shown a photograph of C. centralis. All participants readily recognized the 2 species as distinct. The first question we asked was if they had observed C. centralis in the region. If their answer was positive we asked how many times they had seen it, approximately how long ago they observed it, and features of the observation site. Finally, we asked if this species is hunted for food or otherwise used by the inhabitants of the region.
Only 8 of the 20 interviewees reported having seen the species in the region, and in all cases they reported seeing the species on only 1 occasion. Two reported seeing it 10 years ago, 4 saw it 15 years ago and 2 saw it 20 years ago. Six of the observations occurred at the edge of a forest fragment near fields, and 2 of the observations were within the interior part of forest fragments (< 20 ha) near fields. Six of the 8 sightings occurred in the daytime and 2 were observed at night. The 6 diurnal observations occurred while the men were using hunting dogs to locate and hunt nine-banded armadillos, which they use as a source of protein. All interviewees claimed to have killed the armadillo immediately because they do not like the appearance of the animal and they do not use the meat because they believe it is poisonous. None of the interviewed persons observed offspring during their encounters with the armadillo.
Our results concur with those reported by the expert group of the IUCN (Lara-Ruiz et al., 2008; Superina and Abba, 2009 ), recognizing C. centralis as a rare species. In spite of the fact that several academic institutions (e.g., UNAM, ECOSUR) have on-going research projects with vegetation and wildlife in continuous and fragmented habitats within the region (both nocturnal and diurnal research), C. centralis rarely has been observed (except for the 6 new cases reported here). The interviews also suggest that this species is very rare, because although we selected people who spend most of their time in the field, most records of this species were made more than 10 years ago.
In addition to being locally rare, there are other characteristics of the species that increase their vulnerability to extinction. In particular, data from the interviews show that in this region this species of armadillo is thought to be poisonous, and it is killed every time it is encountered. Therefore, although it has been suggested that hunting does not seem to be a major threat (Lara-Ruiz et al., 2008; Superina and Abba, 2009) , we believe that killing of this species because of fear could be an important threat due to the misconception people have about this animal in the region. Future studies should focus on developing projects of environmental education with the aim of helping to change the perception that people have toward this species.
Because 3 out of 6 records (50%) were road-kill individuals, we cannot exclude death by traffic accident as another major threat to this species. Studies about road-kills have also found that collisions are considered among the major causes of death for amphibians, reptiles, birds and mammals in human-dominated landscapes (Bashore et al., 1985; Groot Bruinderink and Hazebroek, 1996; Trombulak and Frissell, 2000) . However, Forman and Alexander (1998) emphasize that the effect of road mortality on wildlife populations may be restricted primarily to a few rare species. Thus, since C. centralis is a slow-moving species that seems to inhabit undisturbed forest, as well as secondary forests and agricultural fields around roads, we consider that death by road-kill may be a major threat to this species in the region. We suggest that future studies further evaluate this hypothesis over the entire range of this species.
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